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NASA/N : August 2, 1961

Unclas
00/99 16011

George C. Marshall Space Flight Center By,
Huntsville, Alabama

Attentions (1) S. F. Morea, Code M=StM-;p
(2) W, Davis, Code l4=PtC=DTR

Subject: Contract NASw~16 = Monthly Progress Letter on :
F-1 Fngine System, Period Ending 31 July 1961 =

. Gentlemen:

The originel and eight copies of Rocketdyne letter, dated
August 15, 1961, reference 61RC12149, with two (2) copies of Enclosure
(1) and nine copies each of Enclosures (2), (3), (L), and (5) are for-
warded herewith,

The following additional corments are presented for your information:
l. Thrust Chamber - Test Activity

In view of the persistent difficulties encountered at thrust chamber
test stand 2A with operation of the 10X facility valve and 10X and fuel
tank pressure regulators, it is recommended that !3FC send a valve speciale=
ist to Canoga Park to review the proposed modifications of these itenms,

2. Thrust Chamber Fabrication

The first 10:1 Inconel-X thrust chamber was furnace brazed August &,
The pressure bag operated satisfactorily during furnace brazing operation;
however, six between tube leaks at the bifurcated splice area, and tuoe to
tube leakage at the injector end ring was noted by post braze ingpection.
The chamber will be rebrazed in the furnace in the inverted position with
Hi0re braze used as the repair braze alloy,

e ‘Controls

Fire damage to one of the Jupiter ground 10X start systems noted by
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Subj: Contract NASw-16 - Monthly Prog. Ltr, Mugust 24, 1961
on F-1 Eng.Sys.Per.End. 31 July '61

Rocketdyne is insufficient to preclude its use with the engine systems on
Test Stand 1B at EAFB,

Lo Controls (Conttd,)

On Page 9, change "engine control valve" to read "Engine lLi-way solenoid
contrcl valve'", A complete engine harness built with metal enclosed armored
cable will not be built for use on an R&D test engine until evaluation of
the harness segments on engine 002 has been completed,

On Page 9, "Mark 10 Turbopump Retainer" shpuld read "MK 10 Turbopump

I0X bearing retainer®,

F. P, Boffola
F=1 Project Manager at Rocketdyne

SiAcereiy,
/

Encs. (9)

Copies to: NASA Hdqtrs, Code LPL, A. O, Tischler,

w/enes, (L)
NASA/EAFB, R, D. Groeneveld, w/encs. (1)
NASA/WOO, D, Mulholland, w/encs., (1)
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61RC121)9
15 August 1961
George C, Marshall Space Flight Center )
National Aeronautics and Space Administration
Hhmntsville, Alabama
Attentdons S. F, Morea HeSiMePP
Technical Information Contract NASW-16
Subject: Monthly Progress Letter on F-l .ingine System
Period ending 31 July 1961
Throughs _ NASA Fel Resident Project Manager at Rocketdyne

A Division of Horth American Aviation, Inc.

Enclosuress (1) Two (2) ooples of Rocketdyns Packing Sheet
Noe Z=61=25859 listings
(2) Sixteen (16) copiss of F-1 wWeight Status
(3) sixteen (16) copies of F-l1 zngine Prozram Schedule
(L) Sixteen (16) copies of Fel ungine Program Scheduls
(detailed June through September 1961)
(S) Sixteen (16) copies of F-1 Progress Status Chart

Gentlemen:
1, Thrust Chamber
Test Activitl

Twelve thrust chamber test attempts were made and four achieved
the intended duration. One test was terminated by combustion
ingtability and ssven were terminated by facility operational
difficulties. ' '

Teat firing of the first single fuel manifold thrust chamber
(10:1 nickel hand brased) was limited to two tests of short
durations (1.3 seconds each) because facility malfunctions caused
high mixture ratio operation. The high mixture ratio (in excess
of 5,0) on the second test resulted in a burned and split tube
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To: Oeoc.C.Marshall Space Flight Center,NASA,Huntsville,Ala. Page 2
Attnt S, F, dorea MeSi-PP 61RC121L9
Froms Pocketdyne, Canoga Park, California
Subj: Nonthly Progress Letter on Fel cngine System
Period ending 31 July 1961
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l. Thrust Chamber (continued)

Test Activity (continued)

in the throat region. Although intendsd durations were not achieved,

the start and thrust build-up characteristics of the single manifolded
chamber were completely satisfactory. ‘fhe tube damage has since been

repaired and the chamber is being assembled into engine S/N 00L.

?rior to testing of the single manifold chamber, a checkout of the
facility was conducted using an extensively repaired triple manifold
chamber assembled with flanged pipes in places of the fuel valves.
The facility ball-type fuel valve was used for both start and shut-
down in the same manner that would be used with the single manifold
chamber. Vith this method of valving, the chamber Jacket is only
partially prefilled with water dus to the thrust chamber attitude
and there is an air sgpace in the fuel line between the chamber and
the water fill downstream of the facility fuel valve., The startis
ware satisfactory with no evidence of surges in the fuel aystem.

One mainstage test was conducted with a previously repaired Inconel-l
3:1 chamber (S/N 002R) to evaluate tube repair methods. Pinhole
leaks occurred in the repairad tube areas and an external crack of

a manifold weld was noted. The operating level (Pe = 1091 psi) was
inadvertently set too high for this test and resulted in overstress-
ing the manifold which had been weakened during initial fabrication.

Four tests were made with Inconel-X thrust chamber $/M 007 to check
out a standard baffle injector for engine use. B5oth injector and
chamber operated satisfactorily for the accumulated duration of

33 seconds. This chamber has now accumulated 135 seconds of operation,

One unstable test was incurred during the initial avaluation of an
unbaffled injector containing a closely spaced matched orifice pattern.
The purpose of the test was to establish the stability characteristics
and performance of the injector. As a result of the instability, one
of ths poppet type 180° fuel valves failed. All future thrust cnamber
testing will be conductod without the 1800 fuel valves.
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Tos Os0.CeMarshall Space Flight Center,NASA,huntsville,Ala Page 3
Attnt S, F, iiorea M-SiM-PP 61nC121)9
Froms Rocketdyne, Canoga Park, California
Subjs Montnly Progress Letter on F-l ingine byetem
Period ending 31 July 1961

1l¢ Thrust Chamber (continued)

Thrust Chamber Fabrication

The first single manifold nickel hand brased chamber was completed
and fired. A 3:1 Inconel-X chambsr (S/N 004) was furnace brased
using internsl pressure bag toolins. Operation of the tooling

was satisfactory as evidenced by good brazing of the tubes to shell
and bands. Joints obtained at the injector end ring wers not
satisfactory, however, ani a second fumm run is plamed.

Propa.ntiom for furnace brasing the first 10:l Ineoml-x chamber
are essontially ocorplete. The chamber has been stacked and alloyed,
as has a tost bundle assembly that is intended to preceds the
complete chamber into the furnace. Pressure bag tooling has been
installed in ths teat assembly and brasing will commence early in

Anguat.

"The problem of obtaining leak tight joints at the Inconel injector

erd ring during a single btrase cycle may be resolved on future
chambers by nickel plating the drilled holes into which the tubes

fit. Laboratory tests have indicated that brase wet-ability can

be more nositively obtained on the nickel plating than on the
Inoonel.

Brm improvement at the exit end ring is also expected by provid-
ing a slightly looser fit of the tubes into the drilled holes.

Injector iabrication

Three injectors were ocompleted this month of which two are of the
baffle type. One injector (S/N 15-1) contains the standard thirteen
compartments with three inch depth and has been check-fired for
engine use. The other baffle injector (S/V OLS) contains 25 cospart-
ments with three inch depth, and will be evaluated as part of the
baffle optinint:l.on program, -

The third completed injector (S/N 05&) is unbaffled, of the matched
SU pattern and differs only in that the fuel ring grooves ars more
shallow than normal. This injector will be evaluated from a
stability basis. :
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Tos GeoeCeMarshall Space Flight Center,NASA,lntsville,Ala. Page L
Attns S, Fo Mores  NeSZM-PP 61RC121L9

From: Rocketdyne, Canoga Park, California

Subj: Monthly Progreas Letter on Fel kgi.ue System

: Period ending 31 July 1961

J. Thrust Chsmber (continued)
Injector Fabrication (continued)

Furnace brasing of the copper baffled injectors has been distinctly
improving in quality of the joints due to design chmzu affeoting
the igniter system and baffle fits.

¥ossle Extension

Fabrication of the 150K sise: mooohdm:hctmionhappm
imately 60 peroent complete. _

Duimott.bfun-uhomndmhmhtomddubouhmd
early next month. :

'Tumarmwmmmmodml include brasing
of the first 10:l1 Inconel-X tirust chamber and continued evaluation

of baffled injectors.
Thrust Chamber Test Summary is presented as Table I,

2. Turbopwp

Five hot fire tests (Runs 029,030,031,032,033) were made on turbopusp
S/M ROOTR at the 1050K thrust lsvel. INo and IP-l ware used as pusp
fluids during one test, and LOX/RP-1 was used during ths other four
tests. The tests were conducted t0 verify turbopusp performance and
operation prior to delivery for installation in engine S/N 00k.

Turbopusp Test Susmary is presented as Table II.

The fuel inlet seal leaked between 30 and 90 e¢c during tests. The
primery LOX seal leaked during the last three tests. The seal wae
removed after test 030 and replaced with a revorked sesl. As
leakage was still present, this seal was removed after test 5031
and replaced with 2 new seal using a modified secondary seal. Some
00X leskage was present at the LOX seal drain, however, since no
LOX leakage was observed the turbopump was removed from the test
stand and prepared for lelivery to the engine. The total test time
accumlated on this turbopump was 120 seconds.
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To: Geo.CeMarshall Space Flight Center,NASA,Huntsville,Ala. Page 5
Attns S, ¥, Morea N-SiMePP 61RrC12149
Froms Rocketdyne, Canoga Park, California
Subjs Monthly Progress Letter on F-l1 Engins System
Period ending 31 July 1961

2, _‘l_‘_ur_m (continued)

The first engine test during this report period was cut at

5«6 seconds by an observer. A review of data and inspection of
hardware showed that a LiX susction line temperature bulb broke
off and went through the LOK pump damaging the 10X inlet, inducer
and impeller. Inspection of the parts of the temperature buld
indicated the failure was due to insufficient weld joint strength.
The LOX inlet, inducer and impeller were reworked and reinstalled
into the turbopusp. Subsequently, four additional engine tests
of 15, 20, 19.l4l; and 8 ssconds, respectively, wore conduoted
successfully. This turbopump has accumulated 7L.9 seconds of

testing on this engine.
Calibretion Rig

Seven GN2 gpin tests with the fuel pump only were oconducted during
this report period. The LOX inducer and impeller had been removed
end the 10X volute pressurised to spproximately 1L7 psig with

H20 to add support to the LOX volute back plate. This type of
swpport tends to minimize fuel volute back plate deformation and
maintains a mors constant axial shaft thrust lowl. The data from
these tests is being evalusted. :

The thrust, flow, head and HHP data derived from previocus tests
sppears to be conforming to caloulated design performance within
acceptable limits. The torqua meter data does not agreed with
ealculated performance oriteria and is being studied to detormine
vhat correction factors must be used in reducing data and what
design modifications will be required to obtain data with reduced

Most of the details and detail assemblies for the new calibration
rig have been fabricsted and assembly of the thrust meter is
scheduled to start during the first week in August.
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Tos 0eo.Ce¥arshall Space Flight Gmtor,NASA,mntmue,Ah. Page g
Attns S, F, Morea MNeSiM-PP 61m1211:9
Froms Rocketdyrs, Canoga Park, California
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Jesign _
The drawing incorporating thick turbine wheels, double wear rings

for the fuel volute and horigontal drain provisions has been
released,

The YO0 II design which includes thick fuel and LOX pump dhchtrgl
flanges has been released.

 Components

The first two sets of MOU-I 10X fuel pump volutes satisfactorily
passed hydrostatic tests. The first set was proof tested to
destruction. Fallure occurred at pressurs equal to 200 peroent
of the maximum operating level, The second sst of wolutes were
successfully proof tested at 110 peroent of maximum operating
pressures, The LOX and fuel wlute being tested together were
first exposed to 110 percent pressure in the LOX volute with
O pressure in the fuel wlute, The fuel wolute was then exposed
to 110 percent maximum operating pressure while the ILOX wolute
wag held at O pressure. Subsequently, both volutes wers simul-
taneously exposed to pressuros equal to 150 percent 10X pump and
130 percent fuel pump maximum operating pressurds. -

The specification for the duplex thrust bearings has been releassd.
Two fucl inlet seals modified for Migher hydraulie nose loading

~ and increased spring loading were exposed to 21 tests, accumulating

1185 seconds. The dynamic leakage ranged between 0.5 cc/sscond
at 39 psig fluid pressure to l.2 cc/seconds at 150 psig fluid

" pressure. The carbon noaa wear rate on onc seal was approximately

«0001 inch/1000 seconds.
Layouts for floating 10X impeller seals are in process. .
The primary effort during the next report period will be to complete .

the assembly of the first 1500K turbopump and to continue testing
to evaluate the turbine wheel vibration cheracteristics.
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Tos Geo.C.Marshall Space Flight Center,NASA,Huntsville,Ala. Page 7
Attns S, F, lorea MeSiMePP v 61“6121&9
From: Rocketdyne, Canoga Park, Californis
Subjs Momthly Progress Letter on F-1 ingine System
Period ending 31 July 1961
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3+ Cas Gsnerator

Conhustor

L ad

Componant development testing oontinued with six tests. The first
four tests of 10, 10, 100, and 100 seconds checked out a ball valve
for eagine backup supports This ball valve uses the first pressure
balanced multiple convolution seals. The last two tests of this
report period began a generator assembly checkout for engine 3/% 00L.
The two tests were of 20 and 100 seconds durations with flow rates
of 118 and 150 1b/seconds respeatively.

Measurenment of skin temperatures at various points on the generator
assembly has begun. liigh response pressure recordings are being
taken in the upstream end of the combustion chamber for hardware

- atability evaluations at wide range operation.
S . , .

An injector was chedked out for t\n-bopmp’mppm with two tests

~in ths systems pit. These two tests of 30 and 100 seconds duration

also ocalibrated sdspters with orifices to replace the flow regulators
on engine S/N 00l. At 93 1b/seconds total flowrate and 1700°F ths
pressurss reguired were 1120 psi fuel and 1320 psi LOX bootstrep

Pressures. .

A four-way solenoid actuated hydraulis control valve is available

for oomponsnt evaluatione It will be inetalled and used to actuate
the gas generator ball valve with simulated engine hydraulic pressures.
A second injector will be check fired for turbopump support.

Ussipn

Uasign effort is about 90 percent complete on the assembly layout
for an injector design utilising electron beam welding to replace
all present brase and weld joints. This design allows almost '
corplste machining prior to welding, which simplifies assembly
machining and lessens the chance for machining chips in the injector
manifolds after braszing. An improved weld teclriique will improve
the present injector fabrication techniques.
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Tos GeolCeMarshall Space Flight Center,MNASA,Huntsville,Ala. Page 8
Attns S. F, Morea M«SiMePP 61R0121h9
From: Rocketdyne, Canoga Park, California
Subjs Monthly Progress Letter on F-l dngine System
Period ending 31 July 1961

3., Gas Senerator (continmusd)

The primary effort during the next report period will be continued
evaluation of the gas generator system with orifices replacing
the regulators.

ho Controls

Test data from the initial force balance tests of the main oxidizer
valve have been reduced., The data, however, is unsatisfactory due
to lack of good flow instrumentation. A test fixture has been
redesigned to provide a mechanically adjusted valve position and
make use of a load coll for measuring closing forces during the
force balance test.

The assembly drawing of the fusl actuated main oxidiser valve for
engines S/li 007 end S/ 008 is ready for release.

Uie forging has been selected for the main oxidizer valve housing
for engines S/¥ 009 and subs.

Two Jupiter ground LOX start systems have been received from NASA.
One showed evidence of fire damage.

The first 90° main fuel valve of the engine S/N 004 configuration
has been assembled and shipped to Santa Susana for CTLe) testing,
Actuation of the 90° valve appears to be slightly faster than the
180° valve for similer conditions.

Main fuel valve pilot valve tests are being conducted to study
piston spring seat galling encountered during functional test.

The first new configuration phase II gas generator ball valve has
successfully been utilised in three gas generator pit firings.

" The second and third new configuration phase II gas generstor

ball valves havs been assembled and tested in the ingineering
Laboratory and have been delivered to Santa Susana for testing.

The fourth new configuration phase II valve is now being asssmbled
in the ingineering Laboratory. Total number of phase II ball valves
now in existence is five, which exceeds current gas generator

assembly requirements.

JXCLUDED FROI© AUTOATIC
%VRADINGs DOO UIR 5200,10

FORM 81 L-2 REV. 3.61

DOES NOT APPLY

This material contains information affecting the notional defense
c 0 N F I D E N of the United States within the meaning of the Espionoge Llows,
Title 18, U.5.C., Sections 793 and 794, the transmission or reve-

horized person is

lation of which in any to an wr
prohibited by low.




FORM 81 L.2 REV. 3-61

Tos Ueo.C.Marshall Space Flight Center,NaSA,Huntsville,Ala. Ffage 9
Attn: S, F, Morea M-SiM-PP 61RC121),9
Froms Rocketdyne, Canoga Park, California
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ks Controle (continued)

ingine Systems has requested that the H-l piston-type ignition
monitor valve be incorporated on engines S/¥ 001 through S/N 006,
H-l ignition monitor valve diaphragm burst tests are in work to
provide design data for design of engine S/i 007 and subs diaphragm
tyre ignition monitor valve. Layout of the ignition monitor valve
for engines S/ 007 and subs has started.

Uesign parameters compatible with system requirements and component
capabilities have been established for the igniter fuel shut-off
valve. Cracking pressure will be 375 2 30 psig, with 200 paig
reseat pressure. Adjustment (probably shims) to eliminate epring
variations will be required to hold this tolerance.

A control and teat pansl, ground relay box, and interconnecting
ground cables have been shipped to idwards to activate Test
Stand-1B-1.

Effort ia being directed towards fabricating an RkD Rocketdyne
built metal enclosed armored harness for engine S/N 002, upon
completicn the harness will be shipped to Ldwards for installation
on the engine, This harness will only include the wires going to
and from the engine control valve,

The firet Mark 10 Turbopump Fetainer with hermetically sealed
heaters has been built and tested in the cnginsering Laboratory.

The linear analogue computer model of the gimbal system was
combined with a limited non-linear model of the servo valve,

and data is being obtained.

Gimbal system rod end bearing tests continue to produce satisfactory
results. The bearing, treated with electro-film 77-S film
lubricant, was readied for the 1000 cycle test at the maximum load
of 150,000 pounds. The bearing thus far has been subjected to a
total of 3,000 cycles of 24° rotation with loads varying from
75.0& to 125.000 pounds,
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he Controls (continued)

An examination of the hard anodiszed aluminum gimbal actuator

sleeve bearing and the bronse bearing showed the aluminum bearing
to have experienced very little damage. rxcept for some burnishing
of the bearing surface in the reglon of load spplication the tests
were satisfactory. Ths bronse bearing had suffered considerable
wear. Tests have boen started on anothsr type of bronse bearing
and a steel backed lesad-indium bearing.

The gimbal system servo valve iquipment Specification has been
revised to reflect changes broung about through design reviews
attended by the wvendors. Vickers has replied to the design review
report and revised Gouipment Specification indicating all required
action has been complied with. They are presently cutting hardware
on the valve.

The prinary effort during the next report period will be testing
of 10X valves and the new 90° fuel wvalves.

"

Se Lngine System

Mainstage testing of the first engine, S/N 001, continued during
this report period at Rocket Site/EAFB Test Stand-~lA. Six success-
ful mainstage tests were oconducted at thrust levele of approximately
1000K with a maximum duration of 20 seconds. These tests increased
confidence in attaining stable starting and steady state mainstage.
Attemps were also made to decrease the starting sequence time.

Test Summary is presented as l’ablc I1I.

One test, a scheduled 15 second mainstage test, was terminated
prematurely by a chart observer after approximately 6 seconds of
mainstage. The LOX pump inlet terperature bulb failed during main-
stage causing the temperature indication to rise above the maximum
allowable pre-start valve. Inspection of the temperature buld
indicated that approximately 3 inches at the tip broks off and
entered the engine 1/'X systeme The LOX pump was disassemdbled and
a 1.5 inch long platium core of the temperature bulb was found.
The inducer, irpeller and pump inlet revealed spiral scoring and
burned spots. These parts were refurbished and reinstalled in the
engine,

EXCLUDED FRC AUTOUATIC
RIGRADINGs 00D DIR 5200,10
DOLS NOT ArPLY

This material contains information offecting the national defense
of the United States within the meaning of the Espionage Laws,
Title 18, U.5.C., Sections 793 and 794, the tronsmission or reve-

lation of which in any manner to an unauthorized person is
prohibited by law.

FORM 81 L.2 REV. 3-61



Tos Geo.CeMarshall Space Flight Center,NASA,Luntsville,Ala. Page 11
Attns S, F, VHorea M-SiM-PP 61RC12149
From: Rocketdyne, Canoga Park, California
Subj: Monthly Progress Letter on F-l1 ingine System
Pariod ending 31 July 1961

5. Engine bystem (continued)

khile the turbopump was disassembled, the turbine wheels were
removed and ingpected for cracks by use of a dye penetrant.
No eracks were found in the turbine wheels, however, several
cracks werc noted in the segmented second stage noszle block.
As a pracautionary measure, all segments of the second stage
nossle block were replaceds The cause of this cracking is
presently under investigation. Approximately 32 seconds of
mainstage time had beon accumulated on engine /N 001 at the
time of inspection. '

The flexibls high pressure hydraulic control line harness assombly
to the poppet type main fuel valves and gas zenerator valve were
replaced with stainless steel tubing when hydrostat tests on
similar flex lines for engine S/MN 002 indicated the lines were
failing at approximately 2400 psig, which is just sbove normal
operating pressure. This same change was incorporated in

engine S/H 002,

wfforts are being expended in an atiempt to speed up the atarting
sequence. To achieve this objective, bleeds were installed in
the LOX high pressure ducting and the gas generator LOX bootstrap
1line, the main LOX valves and gas generator valve opening times
were decressed and the main fuel valves pilot valve cracking
pressure was lowered. Test data to date does not reflect a

significant change in starting time, however, analysis is still
continuing in this arce.

Vibrations during steady state mainstage operation are being
experienoced in the LOX pump inlet suction ducting, Analysis of
this condition with respect to suction duct strength is under
investigation.

The 5:1 watercooled thrust chamber extension skirt was damaged
beyond repair on the 20 second test. A skdrt was not ins .elled
on subsequent tests. This in turn required a modification to ths
turbine exhaust duct and the addition of a water manifold between
the turbine exhaust duct and the thrust chamber exit. Removal

of the extension skirt resulted in a slight decreass in perfornance.
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S Lngine System (continued)

Thrust chamber firex is being directed on the engine during the
tests as a safe guard against excessive heat radiation. The
duration of each tost will be increased if heat radiation does
not present a problem with the 3:1 configuration.

Orifice siszes chosen to replace the fuel and ICX flow regulators
on engine S/% 001 wore tested in tha gas generator test facility.
These orifices arc presently being installed on the engine.

The interim ignition monitor valve, which has been installed on
engine 5/ 001 for monitoring actuation time only, is also being
installed in the control system. Ths orificed gas generator is
expected to provide a slower power build~up rate sllowing safe
incorporation of the ignition monitor valve., The design of the
ignition monitor valve has been finalized and will be employed
on engines S5/N 007 and subs.

sngine S/N 002 was shipped to RS/ZAFB after suceussfully complet-
ins leak and functional checkouts. Installation of the engine
on Test StandelB-l was started following main tank and flcowmeter
calibrations. The first test on this engine is scheduled for
August. The initial test program will bo similar to that of
engine S/% 001, (See Note ®A"™ Enclosure #k).

Assenbly of engine S/i! OO4 has been started. This engine will
have a 10:l single manifold thrust chambar with two 90© poppet
fiel valves. '

As a result of a meeting with NASA at Marshall Spsce Flight Center
it was determined that the nroposei vehicle tank and propellant
duct configuration will provide adequate conditions for a tank
heat start, It was pointed out by NASA personnel that by lowering
the turbopump NPSH requirements a significant total vehlcle weight
saving could be realized with respect to tank pressurization
hardware and fluids.
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5. ingine System (continued)

Several mutually agreeable compromises were formulated at this
meeting with raspect to the ifodel Spscification. 'the capabilities
of increasing the engine gimbal envelope to 6° was discussed in
detail., 'he first engine capable of this increased gimbal angle
is ongine S/ 014 uccording, to presant schedule.

The primary effort durini, the next report period will be hot firing
on Test Stand-1B3-1 and completion of the first engine with a single
manifold thrust chamber.

6. {Facilities

Thrust Chamber Stand-2A

lilscellaneous modifications and additions are presently being
accotimilmicbd. Included are spare valves, anchors for GN2 and
10X Se

'ﬁgine Teat Stand-lA

As a result of erosion caused by engine test firings, the completed
designs for the flame deflector, road and erosion control require
minor modification, The changes will be completed and bids solicited
during the next report period.

Miscellaneous othsr projccts ars presently being accomplished.
These consist of weather shielding, firex and instrumentation
improvements, and a craneway catwalk,

ingine Test Stand-1B

Construction of tha test atand was completed 15 July 1961.
10X Storage and Transfer System

Prefabrication of the vessels prior to installation is LS percent
complete.
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6, Facilities (continued)

LOX Storage and Transfer System (continued)

The LOX transfer line supports have been completed to the LOX
vessels. %ork is progressing on the installation of the QN2
supply line, sewer line and railroad, This portion of the
construction is 30 percent complete.

Completion of both contracts is scheduled for 15 September 196l.
Braze Furnace System

The overall project is 98 percent corplete, The brase furnace
contractor completed relining ths furnace walls and ceiling

with thermal shockeresistant fiberfrax blankst material., The
base was completely reworked, however, some failure in the hearth
besams has been experienced due to thermal shock. Rocketdyne has
had use of the furnace for brase operations during the continued
activity by the furnace contractor.

FY-1961 Appendix “A", Supplement "A"

Consists of miscellaneous facilities at Canoga and Rocket Site,
Edwards Air Force Baze. The Aeronautical Systems ULivision,
Wright-Patterson Air Foros Base, Ohio, is in the process of

providing contractual coverage on Facilities Contract AF33(600)-269L0.

Very truly yours,

NORTH AMSRICAMN AVIATION, INC.
Rocketdyne idvision

DEA i
s Eo Aldrich
Jrogram Engineer
F=1 tngine System
DuAsDJStrs

cot W/encls Commander
AFFTC, Research % uJevelopment Command
whwards Alr Forco Base, California
Attn: FTRDL

cct ¥/encle AFPR, Canoga
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